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© Cigarette. 

© Cigarettes which yield very low levels of 
sidestream "tar" during use comprise a paper wrap- 
per having an air permeability of less than about 10 
CORESTA units, and a blend of a tobacco filler 
material and a second smokabie material. The sec- 
ond smokable material preferably includes about 60 



weight percent calcium carbonate, about 30 weight 
percent pyrolyzed alpha-cellulose and about 10 
weight percent carboxymethyi cellulose. Such ciga- 
rettes, when used, generate very Jow amounts of 
sidestream "tar," and hence, very low levels of visi- 
ble sidestream smoke. 
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© Cigarette. 

© Cigarettes which yield very low levels of 
sidestream "tar" during use comprise a paper wrap- 
per having an air permeability of less than about 10 
CORESTA units, and a blend of a tobacco filler 
material and a second smokable material. The sec- 
{\| ond smokable material preferably includes about 60 
^weight percent calcium carbonate, about 30 weight 
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percent pyrolyzed alpha-cellulose and about 10 
weight percent carboxymethyl cellulose. Such ciga- 
rettes, when used, generate very low amounts of 
sidestream "tar," and hence, very low levels of visi- 
ble sidestream smoke. 
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BACKGROUND OF THE INVENTION 

The present invention relates to cigarettes 
which burn tobacco and in particular to cigarettes 
which, when smoked, generate low amounts of 
sidestream "tar" as well as sustain smolder during 
FTC smoking conditions. 

Popular smoking articles such as cigarettes 
have a substantially cylindrical rod shaped struc- 
ture and include a charge of smokable material 
such as shredded tobacco (eg., cut filler) surround- 
ed by a paper wrapper thereby forming a so-called 
"tobacco rod". It has become desirable to manu- 
facture cigarettes having cylindrical filter elements 
aligned in an end-to-end relationship with the to- 
bacco rod. Typically, filter elements are manufac- 
tured from fibrous materials such as cellulose ace- 
tate and plug wrap, and are attached to the to- 
bacco rod using a circumscribing tipping material. 

Cigarettes are employed by the user by light- 
ing one end thereof and burning the tobacco rod. 
The user then receives mainstream smoke into 
his/her mouth by drawing on the opposite end (eg., 
the filter end) of the cigarette. During the time that 
the cigarette is burning, sidestream smoke is gen- 
erated. Sidestream smoke is smoke which directly 
enters the atmosphere from the lit end of the 
cigarette. Sidestream smoke diffuses into the at- 
mosphere, and the characteristic visible nature 
thereof may be perceived negatively by certain 
individuals. The relative amount of visible 
sidestream smoke generated by a burning cigarette 
is related to the amount of sidestream "tar" gen- 
erated by that burning cigarette. Typical cigarettes 
of about 84 mm length (eg., having a tobacco rod 
length of about 57 mm and a filter element length 
of about 27 mm) often yield about 25 to about 35 
mg of sidestream "tar" per cigarette. See, Proctor 
et al. Analyst , Vol. 113, p. 1509 (1988), for an 
apparatus and technique for determining the 
sidestream "tar" of a cigarette. 

U.S. Patent No. 4,637,410 to Luke proposes a 
cigarette having a circumference of from 10 mm to 
19 mm. At col. 2, lines 5-7 of the reference, it is 
disclosed that the proposed cigarettes exhibit lower 
smoke component mainstream and sidestream de- 
liveries. 

U.S. Patent No. 4,624,268 to Baker et al pro- 
poses a cigarette having wrapper paper with an 
inherent air permeability of 3 to 45 CORESTA 
units. For example, the wrapper paper is disclosed 
as having a coating of starch, aluminum oxide, 
magnesium oxide, calcium oxide, sodium formate 
and sodium acetate. See col. 3, lines 23-37. 

U.S. Patent No. 4,407,308 to Baker proposes a 
cigarette which reportedly (i) yields low sidestream 
smoke production upon use, and (ii) may be such 
as to self-extinguish when left to smolder for a 



prolonged period. Such a cigarette has a smokable 
tobacco material wrapped in a wrapper having an 
air permeability of not more than 3 CORESTA 
units. 

5 U.S. Patent Nos. 4,231,377 to Cline et al, 

4,420,002 to Cline, and 4,450,847 to Owens pro- 
pose that cigarette paper wrappers containing mag- 
nesium oxide and/or magnesium hydroxide materi- 
als can be used in order to manufacture cigarettes 

w which yield reduced visible sidestream smoke dur- 
ing static burn periods. 

It would be desirable for the cigarette manufac- 
turer to provide a good tasting cigarette which 
provides good smoking satisfaction, provides low 

75 mainstream gas phase deliveries, sustains smolder 
during FTC smoking conditions, and which gen- 
erates low levels of sidestream "tar" and hence low 
levels of visible sidestream smoke. 

20 

SUMMARY OF THE INVENTION 

The present invention relates to a cigarette 
which delivers good tobacco flavor, pleasure and 

25 satisfaction while generating relatively low levels of 
sidestream "tar". 

Cigarettes of the present invention include a 
charge or roll of smokable material contained in a 
circumscribing outer wrapping material. The smok- 

30 able material is a smokable filler material compris- 
ing (i) tobacco material, and (ii) a second smokable 
material which includes a carbonaceous material 
(eg., pyrolyzed alpha-cellulose) and a binding 
agent (eg., carboxy methyl cellulose), and preter- 
ms ably an inorganic material (eg., calcium carbonate). 
The wrapping material, which surrounds the roll of 
smokable material to thereby form a so-called 
"tobacco rod", has a low air permeability. Wrap- 
ping materials having a low air permeability or low 

40 porosity typically exhibit a porosity below about 10 
CORESTA units. A CORESTA unit is a measure of 
the linear air velocity which passes through a 1 
cm 2 area of wrapper at a constant pressure of 1 
centibar. See CORESTA Publication ISO/TC 

45 1 26/SC I N159E (1986). 

The cigarettes of the present invention contain 
an amount of the second filler material having a 
sufficiently high level of carbonaceous material to 
sustain smolder when such cigarettes are smoked 

50 under FTC smoking conditions. For example, a 
cigarette having an outer wrap having an air per- 
meability of about 5 CORESTA units or less nor- 
mally includes a sufficient amount of the second 
filler material such that the total smokable blend 

55 comprises about 9 percent or more, preferably 
about 11 percent or more, of carbonaceous ma- 
terial, based on the total weight of the blend. 

The cigarettes of the present invention nor- 
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mally contain a second smokable material having 
an amount of inorganic material sufficient to pro- 
vide (i) an acceptable ash and fire cone, (ii) a 
cigarette having a weight which is not overly exces- 
sive, and (iii) a cigarette having a burn rate which is 
acceptable. 

Preferred cigarettes of the present invention 
include a filter element which acts as a mouth- 
piece. Such cigarettes can be air diluted (eg., by 
perforating the tipping material in the region which 
overlies the filter elements or by other such air 
dilution means). Normally, preferred cigarettes em- 
ploy moderate to low efficiency filter elements, and 
the filter element is ventilated to provide a cigarette 
having an air dilution between about 25 and about 
75 percent. As used herein, a low filtration effi- 
ciency is a filtration efficiency of less than about 
40. See, Keith in Schemeltz's The Chemistry of 
Tobacco and Tobacco Smoke , p. 157 (1972). As 
used herein? the term "air dilution" is the ratio 
(expressed as a percentage) of the volume of air 
drawn through the air dilution means to the total 
volume of air and smoke drawn through the ciga- 
rette and exiting the extreme _ mouthend portion of 
the cigarette. See, Selke et al, Beitr. Zur Tabak. in., 
Vol. 4, p. 193 (1978). 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a longitudinal sectional view of a 
cigarette of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment of a cigarette this 
invention is shown in Figure 1. The cigarette 10 
includes a generally cylindrical rod 15 of smokable 
material 20, such as cut filler, contained in cir- 
cumscribing outer wrapping material 25. The rod 
15 is hereinafter referred to as a "tobacco rod". 
The ends of the tobacco rod 15 are open to expose 
the smokable material. The cigarette 10 also in- 
cludes a filter element 30 positioned adjacent one 
end of the tobacco rod 15 such that the filter 
element and tobacco rod are axially aligned in an 
end-to-end relationship, preferably abutting one an- 
other. Filter element 30 has a generally cylindrical 
shape, and the diameter thereof is essentially equal 
to the diameter of the tobacco rod. The ends of the 
filter element are open to permit the passage of air 
and smoke therethrough. 

The smokable material 20 employed in the 
manufacture of the tobacco rod can vary. For ex- 
ample, the smokable material of the cigarette can 
have the form of filler (eg., such as tobacco cut 
filler). As used herein, the terms "filler" or "cut 



filler" are meant to include tobacco materials and 
other smokable materials which have a form suit- 
able for use in the manufacture of tobacco rods for 
cigarettes. As such, filler can include smokable 

5 materials which are blended and are in a form 
ready for cigarette manufacture. The filler materials 
normally are employed in the form of strands or 
shreds as is common in conventional cigarette 
manufacture. For example, the tobacco cut filler 

w material can be employed in the form of strands or 
shreds from sheet-like or "strip" materials which 
are cut into widths ranging from about 1/25 inch to 
about 1/60 inch, preferably from about 1/30 inch to 
about 1/40 inch. Generally, such strands or shreds 

is have lengths which range from about 0.25 inch to 
about 3 inches. 

Examples of suitable tobacco materials include 
flue-cured, Buriey, Maryland or Oriental tobaccos, 
the rare or specialty tobaccos, and blends thereof. 

20 The tobacco material can be provided in the form 
of tobacco lamina; processed tobacco materials 
such as volume expanded or puffed tobacco, pro- 
cessed tobacco stems such as cut-rolled or cut- 
puffed stems, reconstituted tobacco materials; or 

25 blends thereof. 

The tobacco material is blended with a second 
smokable material. The second smokable material 
normally includes an inorganic material such as 
finely divided calcium carbonate, calcium sulfate, 

30 magnesium oxide, magnesium hydroxide, attapul- 
gite clays, bentonite clays, or the like. Preferably, 
the inorganic material is a material which does not 
burn or change state to any significant degree at 
those conditions experienced during use of the 

35 cigarette. As such, the inorganic material does not 
tend to provide, to any substantial degree, an un- 
desirable off-taste to the mainstream cigarette 
smoke during use of the cigarette. The second 
smokable material also includes a carbonaceous 

40 material such as a carbonized or pyrolyzed ma- 
terial derived from an organic material having a 
high alpha-cellulose content (i.e., an alpha-cellulose 
content greater than about 80 weight percent). An 
example of an organic material having a high 

45 alpha-cellulose content is cotton iinters. For pur- 
poses of this invention, the term "carbonaceous" 
means consisting primarily of carbon. Preferred 
carbonaceous materials include about 80 weight 
percent carbon or more. The second smokable 

so material also includes a binding agent such as a 
polysaccharide binder. Typically, the second smok- 
able material is provided by forming a slurry of the 
components, casting the slurry as a sheet, and 
drying the cast material to form a relatively dry 

55 sheet. Alternatively, a smokable material having a 
tobacco character is provided by forming a slurry 
of the components with a tobacco material such as 
tobacco dust or a tobacco extract, casting the 
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slurry as a sheet, and drying the cast material to 
form a relatively dry sheet. The sheet can be cut or 
broken into "strip" form, and can be later cut or 
shredded into cut filler form. Flavors such as men- 
thol can be incorporated into the smokable material 
by adding the flavor to the slurry during the manu- 
facture of the smokable material, if desired. 

Preferred smokable blends comprise from 
about 10 to about 90, more preferably from about 
20 to about 80, more preferably from about 40 to 
about 70 weight percent tobacco filler material; and 
about from 10 to about 90, more preferably from 
about 20 to about 80, most preferably about 30 to 
about 60 weight percent of a second filler material. 
The second filler material normally includes about 
0 to about 80, preferably about 20 to about 70 
weight percent inorganic material; about 10 to 
about 95, preferably about 25 to about 70 weight 
percent carbonaceous material; and up to about 15, 
preferably between about 5 to about 15 weight 
percent binding agent. 

Preferred cigarettes of this invention contain a 
sufficient amount of- the second filler material which . 
in turn includes a sufficient amount of carbona- 
ceous material such that the total smokable blend 
comprises about 9 percent or more, more prefer- 
ably about 11 percent or more, of carbonaceous 
material, based on the total weight of the blend. 
Cigarettes having low porosity paper outer wrap- 
pers and having very low levels or absent of car- 
bonaceous material can have the propensity to not. 
sustain smolder, and hence self-extinguish, when 
smoked under FTC smoking conditions. 

The composition of the second filler material 
can govern the quality and appearance of the ash 
and fire cone of the cigarette during use. In particu- 
lar, for smokable blends of the tobacco and second 
filler materials which have more than about 30 
weight percent second filler materials, it is desir- 
able that the second filler material comprise a 
sufficiently high amount of inorganic material to 
provide a cigarette having an ash and fire cone 
which is not overly cohesive. As such, preferred 
smokable blends having relatively high amounts of 
the second filler material normally include sufficient 
inorganic material to provide a cigarette having an 
ash and fire cone which resembles and behaves as 
the ash and fire cone of a cigarette having all 
tobacco smokable filler material. However, the 
amount of inorganic material within the second filler 
material, and the amount of second filler material 
present within the cigarette is such that (i) the 
cigarette weight is not excessive (i.e., due to the 
high level of inorganic material), and <ii) the ciga- 
rette achieves a burn rate which is acceptable. 

Smokable materials (eg., either or both of the 
tobacco and second filler materials) can be cased 
and top dressed as is conventionally performed 



during various stages of cigarette manufacture. For 
example, blend components such as flavoring 
agents and humectants can be applied to the 
smokable material as is commonly done when 
s cigarettes are manufactured. Suitable flavoring 
agents include vanillin, tobacco extracts such as 
tobacco essences and tobaoco aroma oils, cocoa, 
licorice, menthol, and the like. Flavor modifying 
agents such as levulinic acid can be applied to the 
io smokable material (eg., in amounts ranging from 
about 0.01 to about 2 percent, normally from about 
0.1 to about 1 percent, preferably about 0.2 to 
about 0.6 percent, based on the dry weight of the 
smokable material). Such components conveniently 
75 are applied to the smokable material as casing and 
top dressing components. 

Typically, the tobacco rod 15 has a length 
which ranges from about 35 mm to about 85 mm, 
preferably about 40 to about 70 mm; and a circum- 
20 ference of about 17 mm to about 27 mm, prefer- 
ably about 22.5 mm to about 25 mm. Short ciga- 
rette rods (i.e., having lengths from about 35 to 
about 50 mm) can be employed, particularly when 
smokable blends having a relatively high packing 
25 density are employed. 

The wrapping material 25 is a cigarette wrap- 
ping material having a low air permeability value. 
For example, such wrapping materials have air 
permeabilities of less than about 10 CO REST A 
30 units, sometimes less than about 5 CORESTA, 
often less than about 3 CORESTA units, and fre- 
quently less than about *1 CORESTA unit. Typical 
wrapping materials are cigarette wrapping papers 
having air permeabilities of less than about 10 
35 CORESTA units. A suitable wrapping material is a 
cigarette paper consisting essentially of calcium 
carbonate and flax which is available as Reference 
No. TOD 03816 from Ecusta Corp. Also suitable 
are cigarette papers manufactured from wood pulp 
40 and inorganic fillers such as calcium carbonate. 
Particularly preferred are cigarette paper wrappers 
which include an amount of a polymeric film for- 
ming agent sufficient to provide a paper having the 
desirably low air permeability value. For example, a 
45 sufficient amount of an aqueous solution of a poly- 
meric film forming agent can be applied to a paper 
wrapper having an air permeability of from about 
10 to about 30 CORESTA units to provide a paper 
having an air permeability of less than about 10 
so CORESTA units, sometimes less than about 5 
CORESTA units, often less than about 3 CORESTA 
units, and frequently less than about 1 CORESTA 
unit. Similarly, a sufficient amount of an aqueous 
solution of a polymeric film forming agent can be 
55 applied to a paper wrapper having a relatively low 
air permeability (eg., less than about 10 CORESTA 
units) to provide a paper having yet a lower air 
permeability (eg., less than about 5 CORESTA 
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units, and frequently less than about 1 CORESTA 
unit). 

The polymeric film forming agent can be ap- 
plied to the paper wrapper during the manufacture 
of the paper, or applied as a print or paint after 
manufacture of the paper is complete. Typically, 
the film forming agent is applied to the paper as a 
dilute solution (eg., at a concentration of about 0.2 
to about 5 weight percent relative to the solvent) for 
ease of processing. The amount of film forming 
agent applied to the paper wrapper depends upon 
factors such as the permeability of the paper and 
the film forming capabilities of the film forming 
agent Typically, the amount of film forming agent 
employed ranges from about 1 to about 10 per- 
cent, based on the dry weight of the paper. Exam- 
ples of polymeric film forming agents are carboxy 
methyl celiufose, ethyl cellulose, xanthan gum, ara- 
bic gum, guar gum, propylene glycol alginate, 
starches and the like. Mixtures of polymeric materi- 
als, such as a mixture of guar, xanthan and locust 
bean gums available as GFS from Kelco Corp., 
also can be employed. 

The tobacco rods and the resulting cigarettes 
can be manufactured in any known configuration 
using known cigarette making techniques and 
equipment. Highly preferred cigarette rods include 
a smokable blend wrapped in a single layer of 
wrapping material. 

The packing densities of the blend of smokable 
materials contained within the outer wrapping ma- 
terial can vary. Typical packing densities for to- 
bacco rods of cigarettes * of this invention range 
from about 150 to about 300 mg/cm 3 . Normally, 
packing densities of the tobacco rods range from 
about 200 to about 280 mg/cm 3 , frequently about 
250 to about 275 mg/cm 3 , particularly when rela- 
tively short (i.e., less than 50 mm long) tobacco 
rods are employed. 

The filter element 30 normally is attached to 
the tobacco rod 15 by tipping material 40 which 
circumscribes both the entire length of the filter 
element and an adjacent region of the tobacco rod. 
The inner surface of the tipping material 40 is 
fixedly secured to the outer surface of the plug 
wrap 55 and the outer surface of the wrapping 
material 25 of the tobacco rod, using a suitable 
adhesive. A ventilated or air diluted cigarette is 
provided with an air dilution means such as a 
series of perforations 65 which extend through the 
tipping material and plug wrap. 

Typically, the filter element 30 has a length 
which ranges from about 15 mm to about 35 mm, 
preferably about 25 mm to about 30; and a circum- 
ference of about 17 mm to about 27 mm, prefer- 
ably about 22 mm to about 25 mm. Filter material 
70 normally is provided from fibrous materials such 
as cellulose acetate or polyprolyene tow. The plug 



wrap 55 typically is a conventional paper plug 
wrap, and can be either air permeable or essen- 
tially air impermeable. However, if desired, non- 
wrapped cellulose acetate filter elements can be 

5 employed to provide the various segments. The 
various filter element segments suitable for use in 
this invention can be manufactured using known 
cigarette filter making techniques and equipment. 
Preferred filter elements provide minimal main- 

10 stream smoke removal efficiencies while maintain- 
ing the desirable draw characteristics of the ciga- 
rette. Such minimal smoke removal efficiencies are 
provided by the so-called "low efficiency" filter 
elements. Low efficiency filter elements have a 

15 minimal ability to remove mainstream smoke par- 
ticulates. Generally, low efficiency filter elements 
provide less than about 40 weight percent main- 
stream smoke particulate removal efficiency. The 
low efficiency filter element is desirably used here- 

20 in in order that the relatively low "tar" yield is 
obtained primarily as a result of a relatively high 
level of filter ventilation or air dilution. Such ciga- 
rette configurations provide a means for reducing 
the yields of mainstream gaseous components. 

25 Typically, the tipping material circumscribes 

the filter element and an adjacent region of the 
tobacco rod such that the tipping material extends 
about 3 mm to about 6 mm along the length of the 
tobacco rod. Typically, the tipping material is a 

30 conventional paper tipping material. The tipping 
material can have a porosity which can vary. For 
example, the tipping material can be essentially air 
* impermeable, air permeable, or be treated (eg., by 
mechanical or laser perforation techniques) so as 

35 to have a region of perforations, openings or vents 
thereby providing a means for providing air dilution 
to the cigarette. The total surface area of the per- 
forations and the positioning of the perforations 
along the periphery of the cigarette can be varied 

40 in order to control the performance characteristics 
of the cigarette. 

For air diluted or ventilated cigarettes of this 
invention, the amount of air dilution can vary. Pref- 
erably, the amount of air dilution for a cigarette is 

45 greater than about 25 percent, more preferably 
greater than about 40 percent. The upper limit of 
air dilution for a cigarette typically is less than 
about 75 percent, more frequently less than about 
65 percent. 

so Cigarettes of the present invention exhibit a 

desirably high resistance to draw. For example, 
cigarettes of this invention exhibit a pressure drop 
of between about 50 and about 200 mm water 
pressure drop at 17.5 cc/sec. air flow. Typically, 

55 pressure drop values of cigarettes are measured 
using a Filtrona Filter Test Station (CTS Series) 
available from Filtrona Instruments and Automation 
Ltd. Cigarettes of this invention preferably exhibit 
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resistance to draw values of about 70 to about 180, 
more preferably about 80 to about 1 50 mm water 
pressure drop at 17.5 cc/sec. air flow. 

Cigarettes of the present invention, when 
smoked, generally yield less than about 20 mg, 
preferably less than about 10 mg of sidestream 
"tar" per cigarette, as determined using the ap- 
paratus and techniques described by Proctor et al, 
Analyst, Vol. 113. p. 1509 (1988). Such cigarettes 
normally provide more than about 5 puffs, prefer- 
ably more than about 6 puffs per cigarette when 
smoked under FTC conditions. (FTC conditions 
consist of 35 ml puffs of 2 second duration, taken 
every 60 seconds.) Normally, cigarettes of the 
present invention provide less than about 12 puffs, 
and often less than about 10 puffs, when smoked 
under FTC conditions. 

Mainstream gas phase yields for cigarettes of 
the present invention often are reduced (generally 
in proportion to the amount of second filler material 
employed) for many mainstream gas phase com- 
ponents as compared to cigarettes having smok- 
able blends comprising essentially all tobacco filler 
material. For cigarettes of this invention which are 
smoked under FTC conditions, FTC carbon monox- 
ide yields normally are less than about 20 mg, 
often less than about 15 mg, and frequently less 
than about 12 mg, per cigarette. 

The following examples are provided in order 
to further illustrate the invention but should not be 
construed as limiting the scope thereof. Unless 
otherwise noted, ali parts and percentages are by 
weight. 



EXAMPLE 1 

Cigarettes substantially as shown in Figure 1 
are prepared as follows: 

The cigarettes each have a length of 84 mm 
and a circumference of 24.8 mm. and include a 
tobacco rod having a length of 57 mm and a filter 
element having a length of 27 mm. Each filter 
element includes cellulose acetate tow circum- 
scribed by nonporous paper plug wrap. Each filter 
element is attached to each tobacco rod using 
nonporous tipping paper. For each cigarette, the 
tipping paper circumscribes the filter element and a 
4 mm length of the tobacco rod in the region 
adjacent the filter element. The filter elements are 
not ventilated. 

The smokable blend includes 70 parts tobacco 
material and 30 parts of a second smokable ma- 
terial. The tobacco material has the form of a so- 
called "American blend", and includes flue-cured. 
Burley and Oriental tobaccos as well as recon- 
stituted tobacco from a paper-making process and 
volume expanded flue-cured and Burley tobaccos. 



The second smokable material consists essentially 
of carboxymethyl cellulose, pyrolyzed cotton (inters 
and calcium carbonate. (The second smokable ma- 
terial is described in greater detail hereinafter.) The 

s blend of tobacco materials is cased separately 
from the second filler materials using a mixture of 
glycerin, water and flavors. The blend is in the form 
of strands or shreds but at 32 cuts per inch (i.e., in 
cut filler form) and is equilibrated to a moisture 

70 level of about 12.5 percent. 

The second smokable material is provided as 
follows: Cotton linters (i.e., a non-tobacco material) 
having an alpha-cellulose content greater than 90 
percent are heated in a closed oven under nitrogen 

is atmosphere. After about 2.5 hours of heating, the 
temperature within the oven reaches 1225° F. The 
temperature within the oven is held at 1225*F for 
about 1 hour under nitrogen atmosphere. Then, the 
heating is ceased, and the temperature within the 

20 oven cools to ambient temperature in about 4 
hours. The heated (pyrolyzed) cotton linters are 
black in color and have undergone a weight loss of 
about 80 percent. Sodium carboxymethyl cellulose 
available as Aquaion Cellulose Gum from Aqualon 

25 Co. and water are mixed in a high shear mixer to 
produce a viscous liquid. The pyrolyzed cotton 
linters are folded into the viscous liquid, and then 
finely divided calcium carbonate is folded into the 
resulting mixture. The calcium carbonate is avaii- 

30 able as No. 3050 White Calcium Carbonate from 
Georgia Marble Co. The resulting mixture is a thick 
slurry having a solid (i.e.. carboxymethyl cellulose, 
pyrolyzed cotton linters and calcium carbonate) 
content of about 15 percent. The slurry is cast onto 

35 a stainless steel sheet and heated to 220 * F to 
remove moisture. The resulting material is a black 
sheet having a thickness of about 0.43 mm, a 
density of about 19.9 g/cm 3 , and a moisture con- 
tent of about 15 percent The sheet has 10 parts 

40 carboxymethyl cellulose. 60 parts calcium carbon- 
ate and 30 parts pyrolyzed cotton linters. The 
sheet is cut into strip form, about 2 inches by 3 
inches in size. The strips are shredded at 32 cuts 
per inch and mixed with similarly shredded cased 

45 tobacco materials to form a smokable blend. 

The cigarette paper wrap is a flax fiber/calcium 
carbonate paper available as Reference No. TOD 
03816 from Ecusta Corp. The paper wrap exhibits 
an air permeability of about 5 CORESTA units, 
so Cigarettes are made using a cigarette maker 

available as a Pilot Maker from Hauni-Werke Kor- 
ber & Co. K.G. In particular, the smokable material 
is circumscribed by a single layer of paper wrap. 
The packing density of the smokable material with- 
55 in each cigarette rod is 0.21 g/cm 3 . 

The cigarettes are employed by burning the 
tobacco rod such that the blend of smokable ma- 
terial within the paper wrapper burns to yield 
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smoke. When employed, such cigarettes yield very 
low levels of visible sidestream smoke. 

Cigarettes are smoked under FTC smoking 
conditions and using the following apparatus and 
technique for measuring sidestream "tar": The 
cigarettes are smoked under a glass chimney. Air 
flow is regulated through the chimney at 2 1/min 
using a vacuum pump such that the sidestream 
particulate matter is provided with the propensity to 
collect a Cambridge filter pad positioned at the top 
of the chimney. After smoking is completed, the 
Cambridge pad is removed, and the amount of 
"filter pad particulate matter" is determined from 
the weight gain of the Cambridge filter pad. The 
"filter pad tar" is the "filter pad particulate matter" 
minus the water and nicotine determined by analy- 
sis of the filter pad. The inner portion of the chim- 
ney is washed with isopropanol to collect "chimney 
tar" which collects on the inner walls of the chim- 
ney during the time that the cigarette is smoked. 
The amount of "chimney tar" is determined by UV 
analysis. The sidestream "tar" of the cigarette is 
determined by adding the amount of "filter pad tar" 
with the amount of "chimney tar." See, Proctor et 
al, Analyst, Vol. 113, p. 1509 (1988) for a detailed 
description of the apparatus and technique for 
measuring sidestream "tar". 

Cigarettes smoked and tested in this manner 
yield 7.3 puffs and 14.6 mg sidestream "tar," per 
cigarette. The cigarettes do not self-extinguish dur- 
ing the smolder period experienced during FTC 
smoking conditions. 

For comparison purposes, an 84 mm cigarette 
having a tobacco rod of 57 mm length, a filter 
element of 27 mm length and a circumference of 
24.8 mm is provided. The cigarette is air diluted to 
about 30 percent by laser perforations encircling 
the filter element and tipping about 13 mm from 
the extreme mouthend of the cigarette. The smok- 
able blend is 100 percent of the cased tobacco 
materia! blend employed to provide the previously 
described cigarette of this Example. The cigarette 
paper is available as Reference No. 719 from Ec- 
usta Corp., and exhibits an air permeability of 29 
CORESTA units. The packing density of the to- 
bacco blend within the tobacco rod is about 0.23 
g/cm 3 . The comparison cigarette is smoked under 
FTC smoking conditions using the previously de- 
scribed apparatus and technique for measuring 
sidestream "tar." The comparison cigarette yields 
more visible sidestream smoke than the previously 
described cigarette of this example. The compari- 
son cigarette yields 7.9 puffs and 25.5 mg 
sidestream "tar." 



EXAMPLE 2 



Cigarettes having a total length of 69 mm and 
a circumference of 24.8 mm are prepared as fol- 
lows: 

The cigarettes include a tobacco rod of 44 mm 

5 length and a paperboard tube (i.e., mouthpiece) 
positioned at one end thereof. The paperboard tube 
has the same diameter as the tobacco rod, and the 
rod and tube are connected together using adhe- 
sive tape which acts as a tipping material. The tape 

70 circumscribes about 4 mm of the tobacco rod. 

The cigarette blend includes 50 parts tobacco 
material and 50 parts of a second smokable ma- 
terial. The tobacco material has the form of a so- 
called "American blend." The second smokable 

75 material consists essentially of carboxymethyl cel- 
lulose, pyrolyzed cotton linters and magnesium hy- 
droxide. (The second smokable material is de- 
scribed in greater detail hereinafter.) The blend of 
tobacco materials is cased separated from the sec- 

20 ond smokable material using a mixture of glycerin, 
water and flavors. The blend is in the form of 
strand or shreds cut at 32 cuts per inch and is 
equilibrated to a moisture level of about 12.5 per- 
cent. 

25 The second smokable material is provided as 

follows: 

Cotton linters are pyrolyzed as described in 
Example 1, and mixed with a viscous sodium car- 
boxymethyl cellulose solution in water, as de- 

30 scribed in Example 1. Into the cotton linter and 
carboxymethyl cellulose mixture is folded finely 
divided magnesium hydroxide available as 
USP/FCC Grade from Fisher Scientific Co. The 
resulting mixture is a thick slurry having a solid 

35 (i.e., carboxymethyl cellulose, pyrolyzed cotton lin- 
ters and magnesium hydroxide) content of about 
15 percent. The slurry is cast onto a flat surface 
and dried at ambient conditions. The resulting ma- 
terial is a black sheet. The sheet has 10 parts 

40 carboxymethyl cellulose, 65 parts pyrolyzed cotton 
(inters and 25 parts magnesium hydroxide. The 
sheet is cut into strip form, about 2 inches by 3 
inches in si2e. The strips are shredded at 32 cuts 
per inch and mixed with similarly shredded cased 

45 tobacco materials to form a smokable blend. 

The cigarette paper wrap is a flax fiber/calcium 
carbonate paper available as Reference No. TOD 
03816 from Ecusta Corp. The paper wrap exhibits 
an air permeability of about 5 CORESTA units. 

so Cigarette rods are made using a Pilot Maker 

from Hauni-Werke Korber & Co. K.G. The packing 
density of the smokable material within each ciga- 
rette rod is 0.27 g/cm 3 . The mouthend paperboard 
tube is attached to one end of each tobacco rod by 
55 hand. 

Cigarettes are smoked as described in Exam- 
ple 1. In particular, the tobacco rod is burned and a 
37 mm length of the rod is smoked. The cigarettes 
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yield very low levels of visible sidestream smoke. 
The cigarettes each yield 7.1 puffs and 8.0 mg of 
sidestream "tar." The cigarettes do not self-extin- 
guish during the smolder period experienced dur- 
ing FTC smoking conditions. 



EXAMPLE 3 

Cigarettes as described in Example 2 are pro- 
vided, except that the paper wrapper is treated with 
an aqueous solution of carboxymethyi cellulose. 
The solution is 0.5 parts sodium carboxymethyi 
cellulose available as 7HF from Aqualon Co. and 
99.5 parts water. The solution is painted onto the 
exterior surface of the cigarette paper wrapper, and 
dried under ambient conditions. Sufficient solution 
is applied to the cigarette paper wrapper to provide 
that wrapper with essentially no air permeability 
(i.e., such that the wrapper exhibits an air per- 
meability of 0 CORESTA units). 

The cigarettes are smoked as described in 
Example 2, and yield very low levels of visible 
sidestream smoke. In particular, the sidestream 
smoke of each cigarette is essentially invisible dur- 
ing the static burn period during smoking. The 
cigarettes each yield 8.1 puffs and 5.8 mg of 
sidestream "tar." The cigarettes do not self-extin- 
guish during the smolder period experienced dur- 
ing FTC smoking conditions. 

For comparison purposes, a similar cigarette is 
provided, except that the smokable blend is 100 
parts of the "American blend" previously employed 
as part of the smokable blend and absent of the 
second smokable material. Such a cigarette self- 
extinguishes during the smolder period exper- 
ienced during FTC smoking conditions. 



Claims 

1. A cigarette having smokable material con- 
tained in a circumscribing outer wrapping material, 
the cigarette having: 

(a) smokable filler material comprising: (i) 
from about 1 0 to about 90 weight percent tobacco 
filler material, and (ii) about 10 to about 90 weight 
percent of a second smokable material having from 
about 0 to up to about 80 weight percent inorganic 
material, from about 10 to about 95 weight percent 
carbonaceous material, and up to about 15 weight 
percent binding agent; and 

(b) wrapping material circumscribing the 
smokable filler and having an air permeability of 
less than about 10 CORESTA units. 

2. The cigarette of Claim 1 wherein the wrap- 
ping material includes a polymeric film. 

3. The cigarette of Claim 1 wherein the smok- 



able material contained in the wrapping material 
has a substantially cylindrical rod shaped structure 
having a circumference of about 17 mm to about 
27 mm and a length of about 35 mm to about 50 
5 mm. 

4. The cigarette of Claim 1 , 2 or 3 wherein the 
packing density of the smokable material contained 
within the wrapping material ranges from about 200 
to about 280 mg/cm 3 . 
w 5. The cigarette of Claim 1 wherein the in- 

organic material of the second smokable material 
includes calcium carbonate. 

6. The cigarette of Claim 1 or 5 wherein the 
carbonaceous material of the second smokable 

15 material includes pyrolyzed alpha-cellulose. 

7. The cigarette of Claim 1 , 3 or 5 wherein the 
wrapping material has an air permeability of about 
5 CORESTA units or less. 

8. The cigarette of Claim 1 wherein the second 
20 smokable material includes from about 20 to about 

70 weight percent inorganic material, about 25 to 
about 70 weight percent carbonaceous material, 
and about 5 to about. 15 weight percent binding 
agent. 

25 9. The cigarette of Claim 8 wherein the in- 

organic material of the second smokable material 
includes calcium carbonate. 

10. The cigarette of Claim 8 or 9 wherein the 
carbonaceous material of the second smokable 

30 material includes pyrolyzed alpha-cellulose. 

1 1 . The cigarette of Claim 1 . 2 or 3 wherein the 
amount of carbonaceous material within the blend 
of smokable material is about 9 percent or more, 
based on the total weight of the blend. 

35 12. The cigarette of Claim 6 wherein the 

amount of carbonaceous material within the blend 
of smokable material is about 9 percent or more, 
based on the total weight of the blend. 

13. The cigarette of Claim 8 wherein the 
40 amount of carbonaceous material within the blend 

of smokable material is about 9 percent or more, 
based on the total weight of the blend. 

14. The cigarette of Claim 10 wherein the 
amount of carbonaceous material within the blend 

45 of smokable material is about 9 percent or more, 
based on the total weight of the blend. 
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